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MSBECTHfl AIKAAEMHM HAyK CCCP 
1959 CepHH dHOAOTHMecKafi 


26S— 28g 


MTOrM PABOTM y^PEMJlEHM& OTMEJIEMMJI 
SMOJIOrM^ECKMX HAVK 

H. M. ryMAHOB 

niEPByn roA pabotm cobetckofo <&mtotpoha 

BecHOH 1957 r. Ha^MaJia 'c|)yHKUHOTwpo®aTb nepBas oMepe;ib cTpoHreJit- 
CTBa CTaHUHH HOKyccTBenHoro KJiKiMaTa. 3vo Hoafapft thui ;ia6o'paTopHft, Ka- 
awBacMbiH 3a py6e5 KOM (J)htotpohom (Braak and Smeets, 1956; Bouillenne 
et Bouillenne — Walrand, 1950; Went, 1957). Oh noaeoJiaeT nayMarb y pac- 
tchhA >KH3 HeHHue HBJieHHH (})OHe TaKHX pa3Hoo6pa3Hbix BHeuiHHX ycjio- 
BHfi, KaKHe Heo6xoAHMbi 3KcnepHMeHTaTopa. 

CaBeTc.KHH CoKB — crpaHa KOHTHi^eHTa;lbHaH, h peiuaK)Luee SHa-MewHe b 
p-acreHMeB-oacTBe HMeKrr 3.aecb 'M-eTeo*powTOrHHecK.He (})aKTopb]. Or Toro, Kax 
cK.;TaabiBae:cH norcaa b tot h.ih h'hoh ne.pHOii >kh 3 Hh pacTewHH, aa'BHCMT 
BCJiHMHHa ypo>KaH H ero KauecTBO. Hama crpana o6iiiHpHa, h kjihmbt b 
weii 'pasHoc^paaeiH. Bcc 3 to no5y)K;iaer coBercKoro (})H3HOJi(>ra cocpeaoTo- 
HHTb BHHMaHHe Ha BHOuiHeH cpe^e, 'rro6bi BwxcHHTb ee BJiHHHMe Ha pacre- 
HHH. 3 to aaaana rpyAHan. B nojieBOft o6cTaHOBKe HeJierKo paaoCparbCH 
8 peaxuHH copTOB H Ky.nbTyp na KJi.HMaTHHecKHe ycAOB'HH. rioroAa ixpaifHe 
H3MeHHHRa, Ha paCTeHHB oOhIHHO AeftCTByiOT OAHOBpeweHHO MHorO cJ)aK- 
TOpOB. npH TaXOH iHOCTaHOBKe OmbTTOB 3 Ha AHSHpOBaTb (l>H3HOAOr>rMeCXH<8 
HBAeHHB HCKJIK>MHTeJIbKO CAO>K'HO. FloaTONTy H B03HHlKAa MblCAb COGABTb, 
cneuHaAbHbre KJiHMaTH3HpoBaHHbie CBCTAbie H TeMHbie JiafioparopHH, tag 
MO>KHO 6bIJ10 6bi a'BTOMaTMMeCKH OOA Aep^HB HTb TOT HAH H.HOH pe)ICHM nOPO- 
ibj, Tpe6yeMbiH cxcmoh 3KcnepHMeHTaTopa. IlpeoAOAeBaH 6anbUJHe jpyAHO- 
CTH Kax npH npoexTHpoBaHHH, rax h npH cxpoHreibCTBe, mu cosabah 
cAOM<Hoe coopymeHHe, xparKoe oin-HcaHHe xorap^oro mhoio y>Ke AaHo (Ty- 
MBHOB, 1957), SAecb AocraTOMHo yxaaaTb, hto ycraHoaieHiiue Ha CTaHUww 
KAHMaxH^ecKHe MauiHHw npH padore na noAHyio .MoiuHocTb 'b coctohhhh 
e)KecyTOMHo npHroTOBAHib AAH onuTOB 1750 T B03Ayxa TpedyeMoro xaMecTBa. 

PaapadaTbPBafl ycrpoftcTBo nepBoro coBexcKoro (})Hxxn'poHa, mu cTpeMJ^* 
AHCb naxHee HcnoAbaoBaTb aah (^HSHOAorHMecxHx padox coBpeMeHHyK) Ma- 
lUTOwyK) xexHHxy, npHonocodAHH ee aah HayMCHHa Ba)KHeHiuRx aah Hameft 
cxpaHu HapaAHOxo3BHCXBeHHUx BonpocoB. Tenepb nuAynena bo 3 mo>khocxu 
p^yAXfpoBaxb xoMnepaxypy h BAaDKHocxb BOSAyxa, HarpeBaxb hah oxAanc- 
A3Tb noH'By, H3MeH5rrb ■HHxeHCHB'HocTb H xanecTBo OBexa. HexipyAHo cooAa- 
Baxb noHseHHyK) h sosAyuiHyio aacyjcH, noABepraxb pa-cxenRH cypoBhiM 
MopooaM. ricxrrpoeHHaH &KcnepHMeHTaAiyHaH dasa noswoAHex AosHpoBarb 
BHemHHe yeACBHB xaiK b oxHomeHHH hx HanpH:>KeHHOCTH, Tax h npoAOA)KH- 
XeAbHOCTH BAHHHHH. KpOlMC xoro, MU B COCTOHHHH B' 03 ACfiCTBOBaXb TeM 
HAH HHUM BHeuiHU'M ‘B KHTepecyioiuHA Hac 3Ta'n >KH3HH opxa- 

HH3Ma 

rioMHMO KJiHMaTHwecKHX yc.ioBHH, OJiH pacTCHHH OoJibuiysK) po-ib H,rpaeT 
lUiOAopoilHe noHBhi. HojicBbie onHTbi c BHeceHHeM yflo6peHwfl ucAocra- 
TOMMbl AHH HayHCHHH }KH3HeaeHTeJIbHOCTH KopHeft, H (})H3HaiOrH flaBHO Bbl- 
paiUMBaiOT pacTeHHB na nHraTe.ibHOM pacraope Bno.iHe onp€fle.ie.HHoro 
cocraBa. ilaa aroro ycneuino npwMeHSJKrrcH necnaHue h sojiHbie KyjibTypu, 
a 9 nocaeaHce BpeMH mpmaeKaer BWHMaH'He rpaBaftHaa cpeaa, npH 3 tom 
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.poiuefl aapauHCH kophotoh CHCxeMU^ .noBTOona ero uHpKyJinuHio Mepea 
Lm B,<-/B0paM H3yBa«om cyUpat H aa-n. 

onpeae.neHHbie npoMewyxKH.^ Vctdohctbo 3To nofl'BoaaeT b lUHpo- 

i,oc;ie 3Toro apyroH ^Konep'HMeHxaTopa KopHeo6HTaeMy» 

KHX npeACJiax BapbHpoBa b nHTaTe.ibHbix ajieMemxiB, xaK h no ne 

cpeay kbk no ycraHaBJiHsaTb oco6eHHOCTH MnHepa;ib- 

jiHMHHe HX KOHueHTpauHH, d)a3fai ero paasHtHB. 

Horo nHTaHHB opranHSMa s P^®^® ^ wpeacneHHB «CTa»UHa nc- 

TaixHM 06 pa 3 OM, HaanaHHe coaaaBaxb ne tojikko 

KyccTBenHoro KJraMata* ne KopHeo.6HTa€Moro caoa. 

™ yc>.0TpeH«» «C«. 

-VoSr p%S«e B03,„ o„P— 

TOPOB, BapbHpya b paaHoo6pa3Hbie BHyrpenHHe H3- 

peJKWM, 4)H3'HOJior BbiauBaer b P ,r,rvH'MeHHTb cnowHue Meroabi. B no- 
lenem.^ an. ne^CpT Hoane cncKo6b.. nosTOMy 
cjteaHee apeMB 6binH J^’SThum jia6opaTopHbiM o6opyAO- 

^OBercKHii (})HTcyrpoH ocHamaeTCH pa%H30Tonu, Macc- 

eaHHeM. ira^mHM Bas^ojKHOcTb SneKxpcK-KanHK.. a^ex- 

rprynr?.v^P^e^^^^^^^^ HacnpoBaHnux 

.royneHHH oTae.ibHhix opraHH3Ma. <PHvoTpo» no3Bo- 

„„H. HO Ta.Kme peaKUHw ^nHxaie^ibHbiH pe>KHMb, orzie^b- 

jiner co^aaBaTb oco6bie „ ^pyrHiM, h npHTOM b onpeae- 

flbiM opranaM; Ha^iS npH 3 Thx yaioBHax peaximK) 

;ieHHbie momchtu reopeTHHecKHe npeAcraBJicHUfl 

pacTeHWH. MOKHO yr;iy6HTb h pacmHpim oprannaMa. 

KoppeJinaHOHHHX P ji HOBwfi THO (j>H 3 HOwiorHHeoKOH .na6opaTO- 

TaKH.M 06pa30M, pacTeHnn: 1) b pa3Hoo6- 

p„K ,npaiu.a3..aMeTC» "Z .apb»poBaHm. MBHcpaa,.Horo » 

pasHbix KJiHMaTHMeowHX ^^xaHHSMa cbHSHOBorHMecKHX npoueccoB. 

BOflHoro pewHMOB, 3) vcbobwh abh cHcteMaTHMeoKofl jrByS- 

COBeXCKHii 4)HTOTpOH LcvXOVCTOflMnByKT)!, COJieCTOHKOCTH. 

„e„„cs P36 ot« ™ ® 

MHHepaJibHOMy nutaHHio ** iia6oDaTOpHH nepexHCJieHHWX npo^iHJiefl. 

?T^r."«S“rH“ayCrc Jpy.H»Ka c »x 

Tpyaa na naJiaaKy pasJiHMHbLx J ocBoeHne mctoahk h coctaB- 

^oparopHoro P^Ha 3 ^a ^enonHoft potobhocth SKcnepaMeH- 

jieHHe TeMatHHecKoro "^gaH^a nocxaBHTb b ho-ihom oSBeMe. 

TaJibHoft 6a3H nejibsa pe 3 yji^rarH, m.c»kho BHUib yKaaatb 

2f„TaS»r”prT“^”y» »x UyHe„K.M ♦aK,»aecKH„ Ma«. 

3HAHEHHE TEMnEPATyPHOFO <PAKTOPA 

CoBCTCKHii c})HTOTpoH B^pcMH pa6oTa BOAer- 

CoJibUJoro HHTepBaJia •rewnep^Typ. y^ paaaeAe HMeeTca MHoro Hine^ 

ca B npeaenax ot gatb onTHMa.ibHufl Ten.ioBOH pewHM 

pecHbix BonpocoB: Q„g,g nepHOAU hx 5KH3Hh; ycxaHOBHib ^b- 

b“lXr;aaSx’r.r« «^P»aM.. .npeaeaHPb »x acapoc™.- 
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CKH^npouccco. S »a a.aHTC.,a„«o,, Ta,< ,, KparKOBpeM»,n,a.e BoM.acTpHa 

™"n;™oaST' Hcc.l«»Ba™e 

n A HearoBODOBbiM H A. K- Co.iOBbeBbiM (l9o7). Ohh iioBeae 

HHC TonTiOAioOHBbix pacTenHH npH HH3KHX iio.io>KHTe.ibHbix TOMnopaTVpax 
rnaiL^H Jto no®po)l<A€HHH npn sthx yc;ioBHHx Moryr BcaHiiKatb or Asyx 
JJphmUI!. I) B peaypii.TaTO HenocpeacTB<^H.Horo Hco.iaronpnpTHoro acii.ibhb 
xojiojia Ha KJierKH; 2) bcjica- 
CTBHe 3a[)a>KeHHfl Kopneii na- 

TOreHHbIMH MHKpOOpraHHiMa- 
MH nOHBbl. I OT HOC^TeA- 

Hcro Hacrynaer paHbUic. 
no:>TOMy, () 6 pa 6 aTbiBaH nepeA 
noceBOM coMCita^ a eme Ayn- 
ujc noHBy aycTOM (})yHrHCHAOB, 

MO>KHO aaMOTHO yMeilblUHTb 
HHCJio norH6iiJHX npopociKOB, 
eciH^ Konemio, nox(xioAaiiHe 
npoAC)wn>Kajiocb He ciHiiiKOM 
AOJiro. 

Orypubi Bh3Hhkobckhc 
nocAe oxAa>KAeHHH b TeMenne 
oahoh HCAo-nn na o6bHiib)H 
ncjMBe noMTH noAHOCibH.» no- 
thO-im, a iipH BHCceHiiH >Ke 
8 Hee npenapara leipaMe- 

THATHypaMAHCy.lb4)HA (0,0 c! 

Ha 1 kb ) BbI>KHjIII (pile. 1). 

nOAO>KHTeAbHbIH pC3VVlbTaT 
Ha^AIOABACH W y XAUUMai- 
HHKa. 

riOAOOHOii >KC oftpar)OTK()H 
nOMBbl VAaAOCb lIOAyniTh xo- 

poiHHO BC.xoAb! y KyKypy3bi. 



Phc 1. BexoAbi orypuOB BnsHHKOBCKrie ox.ia>K- 
Aa.THCb 7 evTOK npH 8 — 14 ’. fl — wa noHse. oo- 
paeoTaHHOH' 0.5 2 TpHMeTH.lTHypaMAHCyAb 4 )HAa 
Ha I fie; A' — Ha iiomie 6e3 AoOau.icHHH (pyHPH- 
cHAa 


lino BCXOAbi y K\KV[>vjoi. 

B xo;ioiHOH epeue coaaaiOT. a CaaronpHaTiibie yc.ioBiiH -Via 3apn>KLHiis 
^opHCH TonpmiK)6oB iiaToreiiHhiMn 

<nD(rt)aciaiiHH ccmhh, ho ii noc.ic noBiB.ieiiHH bcxoaob. rioatoMy oOpaooTKOH 
ibyanicHAoM oAHom roAbKO ccMOiiHoro MaiepHa.ia HeAb3H np^ynpoAHTb 
SoaySmee 3 apa>KeHHe, Koraa Kopan aaMCTHo yr. 3 y 6 ;,HK)Tcn. HanpHMep 
Ha iiohL o 6 e 33 apa'>KCHHOH npeiiaparoM, So.irapcKHH nepeu HMe.i n^-ie 
.ox.narAeHH« HopMa.ibHyK) KopaeByao CHCT€My. Ha Taxoa noaBe. ao b 

KOTopoii naTorcaabic MaKpoopranaaMbi ac 6bi.na y‘;''P2“^'“’ oT^HiXk- 
naCTH OTMCPAH HTO Bb!3BaAO yTHCTCHHe BCCFO paCTCHHH (pUC. ^). HlHpeK 
UHfi Kopaeii ywioHvuaeT Hayaeuae nonocpeACTBCHHoro B.iHflaHa xoAOAa aa 
TBiU'OJiioebi, a 3TOT (baKTop xpeCyeTCH acKAio'iaTb. 

Fcjih HH3KHC no.io/KHTC.ibHbie TeMncpaxypu OKaabiBaior aa apciBHxeTJb- 
iibi€ K HHM KyAbxypbi ry6HTe.xbHoe aeikiBue, to AJia xo.:KUOCTOH.Kax bhaob 
OHM ae To!xbKO ae BpoAHbi. ao no.xe3ab.. Sxa ycacBaa aeo0xoAH.Mb. noc.nw- 
HHM xiH apoxo>KAeHaa npoueccoB ax paaBiiTaa. MaAO HSjaeaa 
aaUHM aCACHblX paiCTOHHil H ceMeHHHiKOB AByXAOTHIIKC^. . . py - 

rjicik mr,, „b,il ,>.*»» iW Kop,ic,uo;,«n. CoMCmuKH ..opKo,,. 
Haanoxeo Sbicxpo npoxoaax iiepBVio cxaAHio paaB'imiH npa +10 a + ■ 

np,; ^.„cc ( + 1 ao +2') ,poB,,3a»a« npoTeKpe. *aao o 

nee. VcneaiMO aaex oaa a npa KoaeSaaiiax ox + 1 Ao ^12.Ka.KHL la^xo 
aae.iiOAaioxca b npapoAc npa cMcae ahb h hohh. 

noHH>KeHHbie xcMiicpaxypu Hco6xoAHMbi a aah aaxeavaclJiiKauHH 
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M. H. TywaHOB 



DocTOBbix npoueccoB. HayMCHHC ycwioBHH. cnoco6cTByiomHX Hacryn;ieHHro h 
hokL, cocTaM,»T oany 

Tax H A CaTa'P'OBoft TKVibnaHbi (copr roJib;ie.H Xapee^T) 6uJiH n^3.>KeH 
nnH + J a IPW npH +25°. noHH^eHHaa TCN^nepaTypa ycKopii^ia 
rrvKOBHU npoxLSe ncpHoaa ™kob; BCxo;ib. b stom c.nyM.ae no«BH- 
mcl Ha 13 ien paHbiue. mgm b 

Si ?hh i.Kope ^aWH. 3^M.n.Hpu. ocTaBaamHecH ace apeMH irpa +5 
,eKa« » aaKa^aaaHe KaaaaK ao OTaoai«.«K, K SMT^rpya- 

HHJIOCb TCM, 4TO n0A06Mbie 
OnbITbl HeoOXOAHMO BeCTH 
Ha CBery. B npHpoAHOH o6- 
craHOBKe sto bo 3 MO>kho 
TOA bKO OCeHbK) M BeCHOM. 
rioJiyHHTb >Ke HH3KHe no,nc)- 
>KHTeJibHbie TeMnepaiypbi 
npH AOCraTOMHOH HHieHCMB- 
HocTH cBeia B Aar)opaTopHn 
rexHHMCCKH rpyAHO. no^ro* 
My T. M. TpyHOBoii cobmc 
CTHO CO MHOH ( 1957 ) pa3- 
pa6oTaH MCToa. no^ao.n^K)- 
lUHH 3aKa.nviBaTi> a^naKH » b 
TeMHOTC. Mhok) paiibiiie 
6biJio noK.aaaHO, mto cbct 
Heo6xoAHM B 3TOM c.TyMac 
ajth HaKOHJieHHH caxapuB. 
Phc 2 ricpeu eo.irapcKHH ox.ia>KAaJicH 13 cyroK npn nyieM ^OTOCHHTCaa { Ty- 
6-_r: //- Ha nOMBe. o6pa6oTaHHofi 0,5 a TpHNieiiu- 1931). Tenepb Ml.i 

THypaMiiMC\vib(t)MAa Ha I Ke; K -Ha noMwe 6e3 no an* nonblTBAHCb o6oraiUaTU 

.neHH« 4 >yHrHCH.ia caxapavn 

3a CMCT nocTynJieHHH hx h 3 napyjKHoro paciBopa. A.ia noflo6Hbix onbiroB 
yj^M o64k,o» OKasa^m-b orpMKa KoaeDOTHaeS, ^ 

neiuHO nor.aomaiOT caxapa HSBHe TyMaHOB h TpyHOBa, 1957). 

S npeSbiBaHHH OTpe3aHHb.x KO-ieonTHaiefi na pacTBope caxaposbi npH ) 
6h.;To flScTaTOHHO WB HOCbicayioiuero npoxo)KaeHHB e 

saKa.iHBaHHfl b TeMCHHe rpex aHew npH TeMneparype ot ^ 

onHcaHHOH -laeopaTopHOH no.aroTOBKH see KcneonTHnn y 
BflTKa COXpaHB.lHCb ao -17°. OpOUeHT BblJKHBlUHX 
TaKHM HaaejKHbiM MCTOZIOM. KaK oTpacTaiiHc Ko.ieonTH.ncH nocie 

HHa-KOH TeMincpaxypbi He,aocTaTOMHo a.ia nepBofl c})a3bi ^a^a.iH- 
BaHHH 03 HMbix, TaK KaK Heo6xoaHMo cme oOoraiueHHe hx 
MH. KoaeonTH.1.1 npoxo/iar 3 Tot npouecc na pacTBopax mhofhx eaxapoB. 
pa(}xHH03bi, MaJibTOBbi H ca'.x3,pc3bi, caia^ee na r.aioKme « ' : 

^ paa.iHMHe wHosMBacTca Ha HeojuHaKOBOM cnocoOHOcTH pasHwx ca.xa 
DOB HaKanaiHBaTbCH b KvietKax b BHxe apyrnx sau^HTHbix ooefliiHenHH. blaK 
T 03 a xoTfl H npoHHKaeT BHyrpb Ko.aeonTH.iefi. ho hc aanacaercH npespauu - 
I^eM B SShc caxapa. PacTBop r.iK5K03b. TpeGyerca Oparb ocmothmcckh 
6oaee Kp^xaft, mcm eaxapesb., laK KaK TO.ibKO b 3tom c.nyMac b K.neTKax 
noavMaercfl jocTaTOMHoe KOJiHqecTBO caxapoB. OnTH.Ma.ni-HUM xaa caxap 
Bbi 12-16%-Hbifl pacTBop. KaK Ha 6o,ie« CJiaObix, xaK h na Oo.t.-. 

KoenKax nepsaa (baaa b TKaHflx npoTeKaer xym-. 

^ TaK KaK 03 HMbie He iimciot nepHoaa noKoa, to y hhx oc.aa6jicnHe pcb 
CTOBbix npoueccoB riaiv-taeTca bo bpcmh caMoro 3 aKa.iH;BaHHa (TyMaiioB. 
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H TpvHOBa, 1958). AnaJiMSbi noKaabiaaioT, mto b Ko.ieonTHJiHX bo BpeMH 
II€M0^ Cbasbi aaKaJi: 'BanHH y.MeHbiuaeTCH coaep)KaH)ie KaK CBOuoaHoro, tbk 
v cBH'saHHoro avKCHHa. Mto cBoSoaHbie ayKCHHU b K.ae'nKa.x BJi'BHior Ha n.\ 
MopoaocTOHKOCTb. flOKaabiBacTCH yxyaujenHCM 3aKa-TiiBanHH KOJieoiiTH^H 
nooTe apHSaBJieimn k 12')o-HOMy parreopy caxapoabi 
ueHTpaUHH iiHaoJiyKcycHoft kh'Cjiotbi (200 mb na 1 Cnoco6HOCTb 
uawHaaTb ycTciiM. 'BorTb aasHCiiT TawjKe ot hx cpn3iioJioi HMtvKoi o >.ck.ioh 
H'HH. boai.ujoe ycHJicHHe mopo 30 ctohkocth HaC.nK.)aaeivfl iwii.ko y mo.io- 

Ha CTaHUHH iiayua.'iacb h BTopan 4)a3a 3 aKa;iHiBaHHM. \ac)0HbiM a 
amro oe-beKioM oK, 33 a.nHCb ceBcpubio apcBCciibie nopojbi. Mx ycTOiiMH- 
HOCTb H3-3a TpyflHOCTH nOJlVHCHHB B 
.laCopaTopHM oBeiib hhbkhx tcmiic- 
paryp ocraBajiacb iiomn neHcc.'ie- 
AOBainioft. B ripHpo;inbix yc.noBHnx 
oiiii, KaK npaBHJio, hc BUMcpaaioT. 
npe>K/ie B'jero oribiiaMH 6bu'ia 

BblHCtlCHa MOpOaOCTOiiKOCTb CCBCp- 

Hbix AcpeBbCB npH roi’i ccTLvnjeiiHOH 
aaKa.iKo, KOTopan naOJiioAaeTCB b 
rioAMOCKOBbe. B TCMLMlHe 1 pCX .lOT 

(1955—1957) A. A. KpacasueB 
BMecTe CO MHOK) onpeaeAB.1 ycToft- 
MHBOCTb BCTBefl 6Ppe3bI, COCHbl, AY' 

6a. e.-iM, AHnbi, h6..iohh h Apymx 

nopoA- B 3TOM Cjiynae oxjia>KAenHc 

HX B .'ia6opa ropHUx iuKa(})ax hbmh- 
na.'iocb c loii TeMncpavypbi, KOTopaa 

B TOT ACHb 6bIAa Ha OTKpblTOM B03- 
Ayxe, H OHO npoBOAH.aocb c ObicTpo- 
TOii. HCKAlOWaiOmCH AOnOAHHTeJIbHOe 
npoxo)KACHne BTopofi cj)a3bi aaKa.TH- 
BaHHB. OAHaieTHHC noCerH 6epe3bi, 

eAH H H6.noHH b paaiibie cesoHU BbiMcpaaKK ripn peawo pa 3 ;inmibix Texine- 
parypax. /Ictom ohh iiorHOatoT npn —5 h —i°. shmoh >Ke Cepesa h cocHa 
BblAep>KHBaK)T AO -65^ CVIb AO -50^ H H6.nOHH ao -40 . B ^aBHUlMO^ 
CTM OT xapaoepa noroAW MaKCHMa.nbnan MopoaocTonKOCTb y oahoh h toh 
we nopoAbi MOWCT AocTHraTb pasHoro ypoBHfl. HanpHMep, y 6epe3bi ona b 
OAHH roA 6biAa 50, a b Apyrofi roA —65°. 

n'PHBAeKaer BHH,MaHHe CHAbHOe yBeAHMCHHe yCTOHMHBOCTH ApCfi^OHUX 
B HaMa.ne aH.Mbi h pesKce naaeuHe ee B<^^HOH. B nepBOM CAynae KMeer mccto 
aa'KaAHBaHHe iipw OTpHuareAbHHx Te.MncpaTypax (BTopaB ^laaa), a b no- 
CAeAiHOM HaOAKJA.xeTCB nepexoA kactok H3 Mopo30cToft:Koro coctohhmh b 
BeieTHi.viomee. Y c3HMbix BTopas 4)a3a npoT.K.acT npH cpaBHHTCAbHo cAa- 

(ct -3 ao -8°). Tenepb H.auiAMH anbrraMH ,Bb.acHeHO. 

HTO V CeBepHbIX A' pOBhC'B 3T0T n'pOUexVC np 0 AO.l)KaeTCSI H ll,pH CHAbHbIX MO- 

poaax 3 th iiaOAioAeHHH noCvAHAH naqaib nDvqeuHe aaKa.iHBai^H ycron- 
MHBUX oo-beKTon npH pasHbix oTpHiia reAbubix TeMnepaTypax. OKaaaAocb, 
MTO M 0 p 03 CK-TOft«CCTb y CCBepHblX HOpOA pa3.BHB,3eTCB HpH HOCTeneHHOM H 
M'CAAe'HHO'M yCHAOH 'H MOpOOOB. 

516AOHfl rpyulC'BKa MOCKOBCKan nccAe oObiMHoro 'B npiipoAUbix ycAO- 
bhbx rioAMOcKCEbJi 3aKaAHBaHHB BbiMepoacT npH -40 . C,03AaBaq 
paTopHH 60 Aec e.iaroripHHTHyio BHeiAHK)K) cpeay aab 

nOiBUCHTb yCTOHMTBCCTb BCTBeH 3T0H nOpOJbl HaCTO.TbKO, MIO OHH HOC. e 
C^HOIO npe6bBaHHH npH -60° aaT - m pacKpb,BaK)T « Tei.Ae homkh h 
mevn xoTM ApeBH/'HHa y hhx h noAMepa.ia (puc. 3). 3th ofibCKTbi 
whibJah Aa)Ke — 100\ ho c 6oAbUJHMH noBP' waeHHH.MH. PeryAHpoBaHii€M 
BTopofl 4)a3bi 3 a;KaAHBaHHfl cme 6oAee pas'HTeAbHafl MopoaocTOHKocTb ao- 


*f-0%cmei:m8eNN» 

cocm^hue 


Phc. 3. Moj- 03 ocTOHKOCTb h6-iohh rpyiiJOBKa 
MOCKOBCKa>t 3 MMOH; CA66U — nOCJlC AOIIO-^HH- 
TCJibHOro .ia6opa TopHoro naKaJiMBaHMR; cnpa- 
(HI 6e3 Hero 
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H. H. TvMaHOB 


b Hamnx pa^uTax ar>Ka3H,BaeTCH 

‘^"^^p^e^JjI’^PBopHoTn^ paa'BHBatb Heofibitiaftno BbrcoKyio 

Mnn^JcTofiKocTb IlocBC. vcncuiHoro npOXOMACHHA BTOPOH (jiasbl 30- 
KaLsaHHa onu coxpaHBK>TCH >KaBb.MH He 

CH Ha 3eMHOH nOBCPXHOCTH 
(_80°), HO H npH 3HaMH- 
Te.nbHO 60Jiee hh 3 Khx tcm- 
neparypax (— IQS'"). TaKan 

HCKJIlOMHTeJlbHO BbfCOKaH 
yCTOHMHBOCTb y Apf'HeCHblX 
6bbia BnepBbie noJiyMena 
jia6opaTopHbiM saKa.iHsa- 
HHeM. 3 thm nyreM AOKaaa- 
HO, HTO B3HTbie o6'beKTM 
HBvlfllOTCH nOTeHUHaJlbHO He 
BbiMepaaioiUHMH Ha seMHofl 
noBepxHOCTH. rH6eJib )Ke 
HX B HCKOTOpbie 3MMbI HOJTy- 
qaeicH BaneACTBHo xoro, 
MTO OllH 6bIJlH He B COCTOH- 
HHH paaBHTb MBKCHMaJlb- 

Pmc. 4 MopoaocTOHKOCTb BeTBCfi 6epc3hi 3HMoft. C.ne- nyK) MopoaoCTOHKOCTb lI3-3a 
nnuTtinuHnii nTTPitP.nH: — 100^ H * J'-* n n rr^n nuflfTHO CJTO>KHB» 



flocM d/iumenbuou 
ommeneJiU 




flocJte sananudama , 

npu ■10‘rZli:-30:->tO.-50 u6Q 


4 MOpOaOCTOHKOCTb BOTBPH UUjJL'Jbl on^-viv.n. nj . v,.. .-v-- • 

bd — 40^ noc.Te ii.nHTe.nbHOH OTTcne.TH; -100^ h » ncGjiaronpHHTHO CJTO>KHB- 

noc;ie Aono.THHTCJibHoro Aa6opaTopHoro saKaAHBaHHJi B HOAroTOBHTCJibHblft 

nepnoii BHeuJHHX yc*aoBnfl. 
Tenepb mo/Kho crasHTb HHicpecHbiii b TeoperimecKOM OTHOiiicHmi Bonpoc: 
He.ibSfl JIH BaJibHefiiHHMH noHCKaM'H o'HTHMaJibHbix yc;ioBHU aJiff 3 a.Ka;iiiBa- 
WHB nOBHCHTb HaCT0.1bKO yCTOHMHBCKTb ceBcpHbix BepeBb€B, 

.nn BbiHecTH aa>Ke reMnepaxypy, djihskvio k a6coJiK)THOMy h\.xio. ^ 

MCHa B BbicyiucHHbie HH4)y3opHH. Bo.xo.poc;iH, MXH 3 TaK>Ke 

cnopbi 6aKTepnfi h rpH6K.OB crioco&Hbi k BXOMy (Becquerel, 1950). B HaiuHX 
we Hcc.xcuoBaHHBX HacT peMi, o tom, MToObi TO Hic HB.ieuHe no.xyHHTi, H y 
oetoK. HacbiiueHHbix boaoh, mto, HecoMHCHHO, 3HaMHTe;ibHo Tpyaiiee h 

KCM eiue He nocTHrHyTO. „ 

B npHpoAHbix yc.aoBHHX Jicpesba o6biMHO He pa3BHBaK)T bo3mo>khoh y hhx 
peK0p,aHOH ycTOHHHBOCTH H3-3a n.xoxoro 3aKa.aHBanHB npH oTpHuareJib- 
Hbix TeMnepaTvpax. He6Jia'ronpnBTHoe BciiciBHe oKasbiBaioT peaKHe hx ko- 
.leeaHiiB. Aa>Ke b CiiOHpH. rao 0TTeiie.iH oTcyrcTByioT, b co-niieMHue ann xh- 
Mofl BeTBH HarpeBaK)TC5i anaMHie^xbHO CH,nbHee, new BO'wyx. K. ncMepy >Ke b 
pe3y,nbfaTe Obicrpo ripoTOKaKDUiero ox,na>KaeHHH TKaHeii K-xeTKH He ycncBaiOT 
npoHTH aaKaJTHBaHne. 

no-iVMeHHue aanHue o6 orpoMHo.M snaMeHHH a.tb cenepiibix BpeBecubix 
nopoa BTopoii (jiaabi hc yMa-naioT H nepsoH c})a3bi. Botbh, 

jiera h BecHoft, He yaaeica ycneiuHO saKa.iHBaTb b ;ia6opaTopnH aeHCTBHeM 

TOJibKo OTp'Huaie.abHbix TeMnepaiyp. 

np!l HSyMeHHH M 0 pO 3 OCT 0 HiK 0 CTH K. 1 CTOK Heo 6 xo;iHMO CJTeaHTb 
pocKonoM, KaK IIPOHCXOAHT 3 aMcp 3 aHne TKaHefl. O. A. KpacaBue.H ( 1 . 157 ) 
CKOKCTryHpoBa.T oxaawaaeMbiH ctojihk, na KoiopoM mojkho paccMaxpuBaTb 
cpesbi npH^iK) 6 bix leMneparypax flo - 80 ° (pnc. 5 ). >KHflKHH aaoi. hojih- 
Tbifl B aKjapoBCKne cocyaw, o.xxiawaaeT Me^iHbie noaocKH, KOTopbie O.naro- 
aapa bucokoh lenaonpoBoaHocTH nepeaam xo.aoa cpeay, aeiKaweMy b «a- 
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Mepc.noa mhkpockoiiom. TeMneparypa H3Mep«eTca iia ctoji'Hkc TepMosjieMeH- 
TOM H peryjiHpyeTca Be.iaa'HiiOH norpy>KeHHH MejHhix njiacTHHOK b jkiukhh 
aaoT. 9 to ocymecTB.iaeTCH iipiicnoco’O.ienHeM, riosBO.'iMiomHM noaHUMaib h 
onycKaxb Aio*apoBCKne cocyAti. Bo ii36e>KaiiHe o0pa3OBaiina H3Mopo3n iia 
creiuiax oOTjeKTHB MUKpocKOiia h KaMcpy c npenaparoM oKpy>KaioT cjioew 
BaTU. 

ripH pa6oTe c Menee hhskhmh TCMiieparypaMH yAo6Ha Kaiwepa, CKOHcrpy- 
HDOoanHafl K). A. Ca.MurHHbiM. Ee oxna>KaeHH€ aocTHracTca tokom paccoaa, 




U9 9 


r 


if, 














Phc. 5 , ripHcnocoG.’U'UHe pjiyCoKoro Phc. 6 . Cto.ihk MHKpjocKona ox.ia>K- 

ox;ia>KAeHH« (ao -80 ) CTOJiHKa MHKpo- Aaerca tokom pacco.ia ha xoao.ih.;i!,- 

CKOna >KHAKHM aaOTOM HOH yCTaHOBKM 












KOTopbiH no.iacTCH HacocoM H3 xo.iaaHwibHOH ycianoBK'H (puc. 6). Pile. 7 no- 
KasbiBacT riOviHcaAHyio napenxHMV *aHCTa Kanycibi ao h rioc.ie aaMcpaaHHH 
(bHA CBCpxy CKB03b ^riHACOMHC) . 

IlpH —4"^ COAep/KHMOe KeiCTKH 
pesKo yMCHbuiaoTCH b oCT^eMe h 
Ka>KAaR H3 HHX OKpy/KaCTCH 60Ab- 
liiHM KO.THqecTBOM Jib^a, Kor^a 
ox.aa>KaenHe npoHcxoAm 6bicTp(), 
jiejx o6pa3yeTC5i BHyipn KJieiOK. 




Phc 7 . Kacthh nojiHcajHOH napeHXHMbi 
jiHCTa KanycTH, paccMarpuBaeMbie cKB 03 b 
^HMAcpMHc: cAeea — npn KOMHaiHOH levi* 
neparype; enpaoa — npn —4° 






bf 


HHorAa BCTpeMaoTCH, hto b oahom h tom >Ke epeae wMCioTcn kacikh co .ibiioM 
HHyipH, a coceAHHe 6e3 nero (pHC. 8). Flpn noBbiiiicHUH TCMneparyphi cpoc- 
BJHCCH KpHCTaJIJlbl opeBpaiUaiOTCB B CnJIOUJHbie IVIbl6KH AbAa (pHC. 9). 
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Pi:c. 8. 3iiHAepMHC .ivKOBMUbi .'iVKa iipii - 8 : jmi' .iaiuviHt'nbi 

a ocra.'ibHbic coxpaHK/iHci, Ht‘3aMop3ii;Bv:i 



Phc. 9. KJiexKa snuAepMUca Kanycibi npii —1,5°. ripeBpameHiie' npa oc.i;.'' 
jieHHH Mopoaa cpociKuB KpHCTa.i.iMKOB B OIL iOlJiH yKi Maccy 


CcpHH OHn loni'iiN'Kn^i. .Nb 2 
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^72 H. H TynaHOB 


K.WTKH annaepMHca ;iyKa, BHyrpH Koropbix 6biJi .wa, nocae oTTaHiBaH'HH Bce 
norH^.iH. HpyrH« coxpaH'HJiH KpacHbift iiHrMi'HT: b hhx asaa BHyrpH npoio- 
iiaacra He 6biao, h owh ocraancb wHBbiMH. 

B HacTOHUiee BpeMH Maao HBBecTHo o >kh3hh pacrr-HHH b savr pauievi co- 
cTonnHH. ripH BTHX ycaoBHHX 6H'OXHMHMecKHe npoueecbi y hhx p.aKo rioaaB- 
a.HiOTC5i, Ha.nocTpauHcii MeMV mojkct c,ry>K,HTb hhtohchbiuj.' n. luxaHHa. 
rio onpeacaeHHHM 3. F. PaKHTHHoft, HHieHCHBiiocrb .ibixanHH y neroK cocHbi 



Phc. 10. B.iHHHHe TeMneparypbi iiOMBbi: CAena - ]\\)u 28 - 30’; aipaaa—- 
[i|)H 12 — 14. Bt-pxHHH pHA — BHHorpaA H TOMaThi; HHJKHHH iiepeu 

H TaOaK 

H 6i'pe3bi, lie noBpewiiaeMbix 3 Hmoh MopoaaMH, cHJibiio 0C7ia6./T5K'TCfl npH ot- 
pnuare-rbUbix reMneparypax no cpaBHeHHK) c .nerHHMH. C ycM.'it’HiU'M Mopo- 
30B AO — 22° HHTCHCHBHOCTb AbixaHHH HacTO..ibKO CHfmacTCfl. HTo TpeSyexofl 

3HaMHTeAbHbIH CpOK, HTOSbl MOWHO 6blAO o6napy>KHTb HBMC'HCHini B COOTaBC 

OKpyjKaKDiuero BoaAyxa. Tbkhm oSpaaoM, bo apeMa cypoBUx shm naiiiH ce- 
BepHbPe AepeBbfl waxoAHTca AJiHreAbHoe BpcMB b ch.ii.ho o^ie.3Bo>KeHHOM 
(AbAooQpaaoBaHHeM) coctobwhh c .\ia.ioH aavimioH 6nnxHMH4e<'KOH acb- 

leAbHOCTblO. 

XapaKTepHaH oco6eHH'ocTb 3HMyTOuuix pacrenMH — o6oraLUCH>io hx Buyr 
peHHCH aTMoc<})epbi yrAewHCJioTOH. AiiaAMSbi, oAeyianHbie 3. F . PaKHTHHOH. 
noKaaa.TH, hto coAepTKaHHe CO 2 BHyrpn rio6eroB cah 6biAO npn pasHUx reM- 
nepaxypax cAeAyiomee: ox +2 ao 0’ = 4,6%; npn — 6°=I3,1%; ; pa — 20° = 
= 19,3%. Mojkho npeAnoAaraxb, hto HaKonAeime CO 2 npii vch,! h;ih Mopo- 
30’B no.'iyHaexcB He xoAbKo BCAeACXBHc y'Be.xHMOHHB ee pacxBcpHMo ’xh b bo- 
Ae, HO H B peayAbxaxe aaxpyAHeHHH AH4)(j)y3HH raaoB H3 aaMopiu.’io pacxe 
HHH. B KOXOpOM npOTOllAHCX OKa3b!BaCTCfl CHAbHO yHAOXHeH il bl M 

He ,'AeAOBaHHB no /KapocxciiKocxii, iipoBOAHMbie KO. I. .^\().^(^rKO'BCKHvl 
noKasa.XH, nxo npopoexxH (})a'COAH, Bbi,Aep>KaHHbie npeABapHxe.'iuno b xi'Mi'Hne 
12 nacoB na 0,1 MOABpHOM pacxBope aaoxHOKHCAoro aMMoiniH, : p,i iipo:pe- 
BaHHH HX B xeneiiHe xpex nacoB npH +42°, 5 oxMHpaAH, a KOHTp(i.:ibiit,i(' .imiib 
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^73 


cJTfi5o noBpe>K;ianHCb. 3 th oribribi noKaabmaiOT ‘B0'3Mo>KHocTb rHCe.iH pacie- 
mik npu BbicoKOH reMncpaiype ot caMoarpaB.ieHHH k-ictok aMMHaKOM. Ha- 
Kon.icHHe noc.ie;iHero npH Harpeae AenctByer tokchhockh. B HopMa.ibHbix 
yc.iOBHHx raKoro naBpoyKaenHH ne h a 6 .ik>a a eTCH. IlpH iiomouih HHni6HPopoB 
ycTaHOB^TeHo, hto npouecc jbixaHH^ oKasbiBaeT aaiuHTHoe achctbhc h no- 

BbMliaf?T /KapCCTOHKOCTb pavTCHHH. llpH BhlCOKOH TCMncparype ripOHCX'QAHT 
HeC)JTaroiipHHTHbie HaMCHemiH b aaorii- 
CTOM uOMeHc: lUKiyMaeicB nyrcM th- 
ApoAH3a HaKon.TeHHe aMHHHoro asora. 

npHMOHHH B CITCMUia.lbflhlX lOpMO- 

ciaiax ufxH'peB hah ()x.'ia>K/K‘KiK\ 

MO>KHo H^ynaTb pa5ory KopiioBOH ch- 
CTeMbT npH paaHOM len/lOBOM pOKHMO, 

3KcnepHMeHTaMH P. Jl. Bhhokvp no- 
Kajano, hto MirorHe joHxiibie ^opMhi 
pacryi b renAOH KopiieonHiaeMoA cpe- 
Ac. BniiorpaA h TOMaibi, raoaK h rie- 
peu (pHC. 10) H Apyrne KyAbrypu 
AafOT 6o;iec Momnbie pacTCHHH npn 
TCMnepaType noHBbi -f28'‘ — 30"", hcm 
npH -f 12- 14*^. npucTynAeiio k bwac- 
neHHio, KaKHM o6pa30M yrcnACHHe 
KopucBOH cHCTCMbi cnocofic TBVeT yAV'-l- 
uieHHK) pocTa Bcerc) oprauMBMa. Oa- 
HHM H3 MHOrUX (})aKTOpOB. ACHCTByH)- 
IJIHM B 3TOM lianpaBACHHII, HBAHv'TCH 
BAHHHHe TeMneparypbi na nppeABH>Ke- 
HHe H3 KOpUCH B AHCTbH M HHC'paAbHbIX 
SAeMCHTOB. OnblTbl nOKaBa.'lH, hto 
paAH0H30T0ri 4)occl)opa (P^^) iiaKan- 
AHBaCTCH B HaABCMbblX opraHaX AMMO- 

iia, pacrymero na renAOH noMBC, b 
SH aqiiieAbHo CoAbiiieM KOAHqecTBe, 

MeM iia \u/iuAHOH (pnc. 11). ycTanoBAeii h ApyroM HHiepecHbiH (J)aKT. Pa- 
AHOH30Ton c|30c4)opa nooTynaCT b AUCTbH h Apyrne BereTarHBHbie qacTM Aa>Ke 
na ToriAOH noMBe bo Mfioro paa HHTeiicHBHee iia CBeiy, mcm b tcmhoto. B abab- 
HeftiiicM iipeAnoAaraeTCH nocraBiiTb oiibiibi c bahhhhcm TeMneparypHoro 
4)aKTopa Ha opraHbi riAOAOHOujeHHH h MayqHTb TaKHM riyieM aohcibhc hx 
H arpesa hah oxAa>KAeHH5i Ha BCAHqHHy h KaqcciBO ypo>KaH. 

BAHJIHHE HA PACTEHH^ PA3J1HMHOFI BJlA>KHOCTH BOS^iyXA 

ripaKTHqecKHH HHrepec iipeACTaBAHer fnpe>KAe Bcero HayqeHne ycroiiqu- 
•BOCTH CO;pT(>B -H KVAbTVp K cyX0B€10. 3 tHM ({)aKTOpOM BO3ACHCT!B0'BaAH HH 
pa3Hbio o6^x^KTbI B OAHOH H3 KAHMaTH3H'poBaHHbix opaH>Kep-CH. B noo/ieAHefi 
B leqeHHe 10—12 qac. JicAAep^iBaACA .Bciep c 25--28%-hoh oTHocHrcAbHoii 
BAa>KH 0 CTbK) BoaAVxa npH TeMTieparype +42''. B o^nyrax FI. A. Fchkc/ih h 
K. A. baABHOBOH BbIHCHHAOCb BvTHHHHC npeAnOCOBHOro aaKaAHSa.HHH CC.MHH 
. Ha riocACAViomyK) ycTOHquBoe'Tb noAyqcuHbix H3 imx pacrei-iHH k BoaAMinioii 
aacyxe. CHaqaAa ccMeHHOH MaT^pnaA HaCyxaA ao onpcAeACHHO-ro co/iop/Ka- 
HHH B KCM BOAbi, saTCM B TCHCHHe 36 — 48 Hac. HpH KOMHaiHOH TeMnepnTvpo 

MCAACHHO BblCyUJHBaACH. ToMaibl SpAHana, BbipaiUeHHblO H3 KOHTpOAbHWX 
ceMBH. C'HAbHo noBpe>KAa AHcb yiKaaaHHbiM cyxciseeM, a H3 o6pa6oTa'HHbix — 
(5AaronoAyqHo ero ByAep>KHBaAH (pnc. 12). FloBwuiOHiie ycTOHMUBocni k 
B03AyiuH0H aacyxe noAyqeHW TaK>Ke ot aaKaAHBaHHH ccmbh y rioAcoAneq- 
HHKa H KyKypyaw MHHeaoTa SncTpa. 

npeAAo>KeHHbiH npneM 34)c{)eKTHBeH aah noBbimeHHH ycToflqHBocTH 
pacTeHHH H K noqBeHHOH sacyxe. B 3 tom CAyqae 6yAa npHsicHeHa rpaBHH- 

S CepHH fiHO.iorHMecKaH, X? 2 



Pmc. 11 . B.inwHHc TC.Mncparypbi riOHUu 
Ha ncpeaMHJKeHMe paAHOHDOToiia M 3 

KOpHCH B Bep.XyillKH lloGtTOB JIH.MOHB: 
BBepxy — npH 33^; Biiiny — npn 15'’ 


Approved For Release 2009/08/05 : CIA-RDP80T00246A007900070002-6 



Approved For Release 2009/08/05 : CIA-RDP80T00246A007900070002-6 


274 


H. M. TywaHOB 


o6HTaeMoro a\on AOCTHra.nocb tcm, ^ nHiaTe.ibHbiM pacraopoM. 

ToMatbi "SpjiHaHa H3 ccmah, KOTopwe flo 
rioceBa noAaepra.THCb Ha6yxaiiHio c no- 
cjieiivioui,HM BbicyuiHBanHCM, noKaaaJiH 

ce6H 0o;iee ycioftnHBbiMH h k noMBCHHOH 

aacyxe. „„„„ 

Majio HsyMenHbiM ocraercfl ciue b;ihh- 
HHe Ha pacTCHHn laKHX rpaAauHfl B;ia)K- 
HOCTH B 03 Ayxa, KOTopue. He OKasbiBaH 
noBpoKAaiomero achctbhh, yxyAiuaioT 

H;1H pOCT, HJIH HJlOflOHOUJeHHe. 

3 O >Kyp6HUKHH BbipauiHBa;! TOMarw 
OAHH npH 50%-HOH OTHOCHieJlbHOft B;ia)K- 
HOCTH B03Ayxa, ApyrHe — npH 75 h-»o^- 
KaK BHAHO H3 PHC. 13, B 6o,nee BJia)K- 
hoh aiMOcttiepe pacrenHa no,ayMaJiHCb 
3HaMHTeJibH0 MOUiHee, ho ypo>KaH n,noAOB 
6bi,a y mix Mentiue (1100 a); b 6oJice 
cyxoH cpeAe pocr naABCMiibix Macien cuA 
cjiaoee, no ypo>KaH mnoAOB oKaaaACfl oo- 
jiee BbicoKHM (1600 a). 

AHaaiH3bi noKaaaJiH, mo npH B,na>KHO- 
CTH B03ivyxa, paBHoii 75%. pacTemm yc- 
BaiiBaJiH 6o.ibme Kajms h (})oc(l)opa h 
MCH biue aaoia. Opn 3 thx Yc^obhbx 
cHaCweHHe nJioAOB aaoroM CbiAO xy>«e. b 
HHX ero nepcxoAH.-io AO 40%, a npH 



Phc. 12. BJiHWHHe npeflnoceBHoro aa- 
KaJiMBaHHB ccMCHHoro MaTepHaaa^ no 
cnoco6y n. A. fcHKeiia Ha ycroH^H- 

BOCTb TOMBTOB 3p,nHaHa K CyXOBCK). 
cAeea — KOHTpo,nb; cnpaea — pacieHHe, 
BupaweHHOe h 3 o 6 pa 60 TanHbix ccmbh 



PHC. 13. B.a*HOCTH_B03ay^^^^^ 

paCTeHHfl H yp®*®* 750 L.„ofl OTHOCHie-IbHOft BJia)KHOCTH 

“etTyxV Be.HMBHy ypoKan nao.OB 




Hoe pasBHTHe BereraTHBHbix BC^n^naeMCH c BaaHMOAeft- 
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BJlHflHHE CBETOBOrO PE>KMMA 

H3*3a Heno;iHOH eiue roTOBHocTw ocBeTHTC*ibHbix ycxaHOBOK Ha CiaHUMH 
He yaaJiocb nocTaBHTb onbiThi no BbiHCHCHHio B^iHHHHn Ha pasHhie pacTOHHH 
HHTeHCHBHocTH H Ka^ecTBa cBexa. PaajiHHHan cxenenb aoBeiueHHocTH nojiy- 
MaerCH H3M€HeHHeM paCCTOaHHn MOK^y JlIOMHHeCUeHTHbJM.H CBePHJIbHHKaMH 
H oC^eKTaMH. Bojiee moluhlih noroK JiyMHcroft SHepruH aocTHraeicn kom6h- 
HauHen jiaMn HaKajiHBaHHH c .iKDMHHecueHTHbiMH. nepcneKTHSHbiM HBJiaeTCH 
HCCJiexoBaHHe ;ieHCTBHH cneKTpavibHoro cociaBa CBCia Ha pocr, passHTHe h 
npoayKThi c})0TocHHTe3a. FIpea^nojiaraeTca TaK>Ke BbiHCHRTb SHa'HCHHe stoto 
(J)aKTopa npH aaKa.TWBanHH 
pacTCHHH K Mopoay, Ha 
BXO>KJieHHe HX B COCTOHHHC 
noKOH, a TaK>Ke na Bbixo>K- 
ACHHe H3 Hero. Paanbie 
yqacTKH cnexipa noJiynaioT- 

CH npHMeHCHHeiM JTlOMHHeC- 
UeHTHbIX ^aMH C pa3JIHHHbI‘ 

MH ;iK)MHFfO(})OpaMH, MhO- 
roo6eiuaK)meH hb^thctch pa- 
6oTa c npepwBHCTbiM cse- 
TOM c paariHMHOH AJiHie-Tb- 
HOCTbK) H MOUiHOCTbKD 

BcnbiuiKH. B oribiiax c 
BapbHpOBaHHCM OCBCLUeHUH 
6yAeT H3.ayMaTbCH Kax 4 )h- 
3H4ecKaH CTupona HBJienHH 
(norjiomeHHe .lynwcTOH 
SHepPHH .THCTbHMH), TaK H 
BOSHHKafOIUHe 4^H3HO;iOrMHeCKHe H3MeHCHHH. Bo.TbUiaH pa6oTa npcnCTOHT 
110 iiaxo/K;ieHHio pacTeiiHii onniMavibHoro pe>KHMa ocuemeHHH noA^upoM 
HaA‘^e>KauiHx hctohhhkob CBeia, neoOxo^iHMbix nan ;i.th iiopManbuoro 
(})yHKUH 0 HHp 0 BaHHH c})HTOTpoHa, TaK H HaHSojice ycneuiHoro npuMeneaHH 
CBeTOKy.ibTypbi b npaKiHKe OBomcBOACTBa h‘ uBeioBoacTBa. 

riepcneKTH'BHo Aa^ibHeHuiee nsyMCHHC HB.ieHHn 4)OTonepHoaH3Ma. y>Ke 
MHoro caCviaHo no aHa^nnay b.thhhh-h aaHHbi hhh Ha sauBeraHne paCTenaft, 
HO Ma;io pa5oT no BbiHCHeiiHio .aencTBHn ({)OTonepHoaHMCCKHx ycaoBHfl na 
IHH'TOBisie npoucccbi. B 3tom paoaejie BHHMaHne npHBvieKaeT po^ib axoro c})aK- 
ropa KaK npn BXO>Kae«HH b ncpHOA hokoh MHoro-iexHHX SHMyiomHx pacxe- 
HHii, xaK H npw Bbixo^e h 3 Hero. 

B HaiiiHx onbixax noxaaaHo BviHHHHe jieiHeH .a.xHHbi ann Ha pocx MHorwx 
vA'BopHbix ;ipeBecHbix nopoA: 6epc3bi, >Ke.aTOH aKauHn, jiHCXBeHHHUhi h jxp. 
Ha iKopOTKOM (14-MacoBOM) ^^OTonepHoae 6epe3hi .no.nyMa.THCb HH3Kopo-cabie; 
OHH He BeXBHJIHCb, H OCCHblO CCHHUbl c6pOCHJlH BCe JIHCTbH. Ha eCXeCTBCHHOM 
MOCKOBCKOM nHC 6bi;ia xa >Ke KapxHHa, tojibko HHxeHCHBHOcxb pocxa 6bi;ia 
HecKo.ibKo 6o;ibiiie. V o;iHo.iexoK, HaxoAHBuiHxcH na HenpepbiBHOM ocBeiue- 
HHH, npHpocx npeBbimaji b HecKo.ibKo paa; MHorne romkh pacnycxH.aHCb 
H o6pa30BajiH 6oKOBbie bctbh; cenHUbi poc.aH ro xojioaob h coxpa- 

HHJIH JlHCTbH, 

MHoxHe BHAbj rrpH a-thkho-m ^He He BcxynaiOT b nepHa;i noKon, nosxoMy 
SHMOH OHH o6biMHo BbiMepsaiOT (Molukob, 1935; ^KyLueBa, 1945 h jip.)^ 
B HauiHx onbixax onpeAejiH.iacb MopoaocxoHKOCxb cennueB 6epe3bi, Bupa- 
meHHbix Ha paoJiHMHbix (J)OTO(nepHoaax. Bee BapHanibi b xo.ioaHbifi nepHOA 
roaa 6biAH nocxaBJieHu b CJiaronpHnxHbie ycjioBHH Kax nepBofl, rax h 
RjiH BxopoH 4^33 saxaJiHBaHHH, HOCAe Mcro OHH noABeprAHCb B oXvna}KAae- 
Mux iJLiKa4)ax AeflcTBHK) cypoBbix Mopo30B. BbimcHHAOCb, Mxo OAHOAexKH 6e- 
peshi, naxoAHBLUHecH ao xojioaob na HenpephiBHOM ocBemeHHH, saxeM moxah 
H cnoAb30BaTb oceHHHe xopoTXHe AHH c HHSiX’HiMiH jiojioHCHTeAbHbiM H leMnepa- 

8* 



^acb/ dhf! 


Phc. H. HnnaMHKa c{)otocmh reja y o \puoR.~ npji no- 

CTOHHHbix BHeiUHHX vtvioininx nDn yiWMHHccneHTHbrMH 
.laMiiaMii; — n .acTHH(i fiacMv pMUih 
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TvpaM... 3 th ceHHUbi boujjih b ncpHOA ookoh h nocJie 3aKa.THBaHHH cnoc^fiHbi 
6biJiH Bbiflep>KHBaTb 6e3 saMCTHbix rK>Bpe>K;ieHHH —60 . Bo.aee cypoBbiM mo 
posaM OHH He nojBepra.THCb; npeAiio.Tara.iocb. hto othojictkh ^ ' 

CH H npH 3THX. Floc.ie *6 KopoTKoro ecTecTB&HHoro aHH H nocJiejiyiomLro 
3 aKa;iHBaHHH ceHHUbi 6epc3b. BbinocHnn -194^ Aa-ibueHuice “^y^eHne bjihh^ 
HHH paoHbix (|K)TanepHoaoB na (})OHe eaaronpHHTHOH h 
o6euiacT pacwHpHTb Teo,pcTHqec«He iipeacTa.B.ieHH5i o npouoocax noAroTOB- 

KIH paCTCllHft K 3HMe. niKMimii*' 

Tax KaK Ha CTaHiiim HMcercn B03MO>KH0CTb noAaep/KWBatb BUtiimiH 

VTJIOBHH nOCTOHHHblMH, TO HHTepeCHO 6bK10 JipOC.TCilHTb HpH TaKOH llOCTa 
H'OBKe anbiTa pmtm (jjoTocMUTraa. H. H. IlpoTacoBa nocTa-Bii.-ia cootbotctb> w- 
uiHe 3 KcnepHMeHTbi c oirvpuaMiii. Floa biomiihccuchi humh .na.MnaMii nao.i ^ 
““locb 6o,;ee aHamiTe.ibBM ycBoc«be CO,. BeM bb oTKpwTOM »<»ayxc B 

ACTHHll naCMVP'Hblii .TCHb. HeCMOTpH Ha KOHCTa.HTHOOTb B K.THMaTH3;ipOBaH- 

BbBblHea CpMb, («•><■, UBHBO, TOmepaTyp,!, 

BmBVXb), H,,TeHC»BHOC-rb diarOCBHTraa IlOKBBbm.-.CT BXC IKB BBMCTlIbM KO 

S c rocTOTeuBMM (PIK. 14). B ;u.ibiieiii.."« B boiouhux 

oribiTax iipeACTOMT npocjicAHTb aa phtmom h apyrnx (j)H 3 Ho.ioi imecKHx npo 
uecxrofB. 

BAPbHPOBAHME KOPHEBOTO nHTAHM5* 

Boabuioe 3HaHOHHe b >kh 3 HH pacTeiiHii nMeex to h-th Hnoe ruioaop^oaHC 
noMBhi. noaTOMV paapaOoTKa (iHiBHO.norHH oHTHMa.ii.Horo ’ 

Horo uHTaHHfl pacTCHHH ocraercH oahoh h:) ocHOBiibix taaaq. 

DHHMaHHe VCTaHOBbTeH'He tK;o6c,HHOCTCii B KOpiieBOM nmaiiMH 
KVplbTVp. MTO-ebl npaBH.TbHO BHopaTb cpoK H cociaB nOlKO'PMOK, 

MO BbiHCHKTb noTpe6HoeTb oprafiHSMa s iiUTaTe.ibUbix Bcmc'CTBax b pa3A)H- 
Hb.e *a3bl em paaSHTHH. 3.pc|)eKTH,BH:OC-Tb y:io6peHHH SaBiiCHT HC TO.lbKO ot 
H aCJlCAt'TBClIHHX CBOHCTB CopTOB H KVMbTyp, HO It OT pOKHMa IlOrOAbl. FlO- 
3TOMy C.TCTVOT 3HaTb poa.KUHK) paCTeHHJI Ha TO H.nj! HHoe Kopnv-Boe nHTa.HUe 
iia (bone paanbix MCTCopo.ioniMCCKHX coMcraiiiiii. 3 tii h MuorHC Apynte bo- 
ppJb7MO*HO ,„y.,BTb. ..o.i„3yBCb <t,«,OTp.;..o», B bbcthocth np» BOMomH 
.Mb-TMil 6Kiiomf»BOlf KV.lbiypbl patTCHlIll (HO rpBBBH). ^ 

BOTCKOM Coioae yH<e ycnciuno npHMCHntor B. A. lecHOKona h E. H. BaabipH 

BunLUBaHHe pncTOHHi. i.a hhcpthoh cpcAc c pacTBopoM I'eoOxoAH'Mm 
co-ieit iiosBO.TBeT BapbiipoBaTb b umpoK.nx npc.ic.iax KopneBoe 
naCT B 03 M 05 KH 0 CTb ycncujHO ii ObicTpo pemaTb Bonpocu 

CTHKH HOT.pe6HOCTH pa3HblX IKKeBOB H Ha'Ca>K.TCHHH B TeX H3H HHUX H A 

KopMKiu. BbipamHBaaa 6e3 nepeca.TKH na rpaBHH paaHbie copxa 

TOMaxoB. 3ano.THCHHe cyOcTpaxa nHraTC.ibHbiM pacTBopoM npon3BOAH.Torb 
Haoo'-oM iBa naaa b cyrKii. B 3THX vr.ioBHfix TOMaxbi poc.w xopomo. B cbh- 
3^c paapToofKofl mctoahkh rpaBBtinoft Kyabryp... A. <t>. Arac})OHOBa Hayna- 
;ia 3Hci'ieHne Ain 4)aco.iH h umuHaxa paaiH'oibix (J)opM yKc.ieaa, AC'6aBJi^ 
Mbix B HHxaxe.ibHbOi pacTBop. .'/Kc.ieao, xe.xaxHpoBaHHoe axH^ieHAHaMitHOTer^ 
payKcycHofi khcaotoh. OKaabiBaexcn 6o.iee O.iaronpHnrHbiM. mom ^^opnA.^^ 
H uHTnaxHOO ocoOcHiiO npii khc.ioh h iuc.iomhou peaKH'H'H cpeAW. Xe^iaxtipo 
BaHH^e *6.1030 oTHOCHxe.ibHO .lexKO nepwBHraexcn BHyxpH paoxeuHn. Ana- 
.nH 3 bi noKaabiBam. mto MHiiepa-ibHan ({lopMa ^e.ieaa FeC 3 ) h b ^HajTe.r,, 
-Hofi Mepe UHTpaxHan, HaKaii.iHBaK)Tcn npcuMyrneoTBemo b Kopanx a 
\e.iaTHan npoHHKaex b fio.ibiunx KO.iHHecxBax b .mcxbn 11 cxeO.iH. B noc.ic.i- 
HCM ciynae Ha;i3eMHan Macca h KopHCBan CHCxcMa paaBHBa^HCb .lynine, a 

^'^^BbmamH^HHe^pacToiiHH na HHepxHoft cpcAC no3B0.ineT umpe Pa^Bcp- 
Hvtb HavieHHe hx co.iecToflKocxH, xaK KaK paHhUje 6u.no xpyAHo yrrpaByinTb 
"SbcShHiTm myaBOM BOBBeBBOrO pBCTBOpB. Hb CtBHBBH BMPeTCB BM- 
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M(»KHaCTb -BbIHC.H5ITb aewCTBHe Ha pa3Hbie paCTCHHH paaJl’HMHhlX THinO'B saco- 
ifHHH: x^iopHaHoe, cy.Jib4)aTHoe, KapOoHaTnoe, a TaK>Ke pa3‘HCX)6pa3Horo hx 
iJHeraHHH. K B03HMKaiOlUHM mpH STQM BOnpOCaiM OTHOiCHTC^: 3HaMeHHe KOH- 
lieHTpaUHH COJiefi, ;ivlHT€-abH'OCTb hx ;ieHCTBH5I, HyBCTBHTewlbHWTb K hTHM op- 
raHH3Ma b pa3Hbie aiainu ei o tkimsiHh, xapaKrep noCviCAeikTBH-H iiocjie nepe- 
xoaa Ha HopMa.ibHoo KopHeBoe nHTanHe. B A^ ibHeHiiieM npeacTOHT BbiHCHHTb 
Ta-K>Ke COJieiCTOHKaCTb paCTt^HHii ripn paSJIHHHblX KJIHMaTHMCCK'HX p^>KHM'aX, 



HoHmpoAb 



CtjAb(pamHoe 



Phc. 15. 3nHiiepMHc .iHCTheB x.TonMaiHviKa npii paaHw.x 
THiiax aacojieHHH. CAer^a — Ha npecHOM (jjOHe; t^eHTp — 
ripn cyab(t)aTHOM; cnpaea- iipn x.nopnaHOM 


Hanp'HMep Ha (j)OHe BbncoKOH lexmepaTypbi noHBbi h BOGAyxa, npH pasHoii 
cyxocTH ncK.\neiiHero. Ecjih nepoHHcne.HHbie BapHa-HThi conpoBOK/iaTb coot- 
BirrcTByiomHMH aHiaJinaaMH TxaneH, mo>kho r;iy6^e npoHHKHyrb b optrawH- 
aauHio >KH3HH cDproiB H KyjibTvp apM yKasaHHbrx He6jia!PanpHHT'Hbix 0C0'6eH' 
HiK'Tflx KapHea6HTaeMOio c./ioh. /I.ih npaKTiiKH Ba>KHa pa3pa6oTKa cn()Co6oB 
a^HarHOCTHipOB>aHH5l XaK CIOlie-HH aaCO.ieHHH, TBK H H'yBiCTBHTeJlbHOCTH K HeMy 
pacTeHPfft. a 'ia'K>Ke iiohckh nyrei’i noBbiuieHHH ycTOHHHiBOCTH noceBOB h Ha- 
ca>KjaeHHH. 



Phc. 16. B.ihhhhc 1%-Horo aacojieHHH noMBw Ha xjionMai- 
HHK. Cjieaa Hanpaao: /— KOHTpo.ib; 2 — cyab^arHoo; 
■‘.i - Kap6oHaTHoe; 4 — x.iopHAHoe aacojie.iHe 


5. M. CipoTairoB Hay-Maji B*THHHHe pasHbix thiior aaoo.’icHHH Ha x.’ioiiHai- 
HM.K H Hamevi, hto ohh BbisbrsaKyr b opraHTOMe CBoeo6p'a3Hbie M’Op4io-to]'H- 
HecKfHe H aHaTOMHHecKHe H3MeH0,H'HH. KaK BHaHo H3 p'H€. 15, iiaH6o;iee Me.nKo- 
K.^eTHoe (K^epoMopcpHoe) crpciHiHe hmcctch npn cyjibcpaTHOM aacojiOHHH 
xjTonnaTHHKa. CyRKy/ieiiTHbiM xapaKTepoM oT.iimacTCH ^nib^ep.vfirc i.pn 
x;iop'H.aH0M: aaecb K.^eTKH oMCHb Kpynnbie, e no.Bb!!iieH:Hbf'M oo;iep>Ka=H;ieM 
BOAbi, a npoBOAHinaa cHcreMa c3a6o ;iHct)(l)epeHiuipoBaHa. npoMe>KyTOMMoc 
no,ao>KenHe aanuMaer sriib^iepMuc BapnaiiTa na npeciioM (poiio. 

PaccMarpHBaeMbic pacTBopw oKaabiBaiOT cneuMipHHecKoe jxeHCTUHv iic 
TOJibKO Ha BHeiUHHH o6.THK pacTCHHB H ero cTpooHHe, HO OHH npH;iaK)T CBOe- 
o6pa3Me H cj)H3Ho.iorH*HecKHM ornpaBJieHHBM. X.nro*pH:iHce aacoJieHHe cHJibHce 
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nonaBJiHer poci h naKonJieHHe cyxoro BemecTBa, hcm cyjib(})aTHoe (pHC. 16) 
Ta>K KaK pocT oetOK b noc/ienneM cJiynae yMc-nbiuaeTCH cH^abHo (yiej^KOK^ei 
HOCTb), TO XTOpHJlbl, HO-BHilHMOMy, peSKO OCJia6;iHIOT ACJieHHe H jTHC})4)epeH- 
UHauHio KJieTOK, a cyjibc})aTbi — hx paapaciaHHe. PacreHHH b nepBOM c.nyMae 
HMeiOT 6oJiee CJiaSyio H'HTeHCHBHocTb ipaHonHpauHH, mcm bo BiopoM. rior.io- 
meHHe BO<abi npH x.aopHaHOM sacojienifH o6ecneMHBaeTCH noBbiujcHHOH co- 
cymeH chjioh hjicthh Bc.iCACTBue yBeJiimeHMa ocMOTnqecKoro AaBJieiJHn^K te- 
TOMHoro coK-a, a npH cyAbcJ}aTHOM — 3a cuei 6o.i€e paaB'HTOH KopneBoft cm- 
CTCMbi n npOBOABiUHX nyTeft. Aa-^bHefiiiiee yrjiy6JieHHoe HsyqeHHe bjthjthh;! 
paOJIHqHblX COJieH nOMO>KeT He TOAHKO BCKpbITb MexaHJfOM yCTOHqHBOCTH, HO 
<H nojiyq-HTb saJKHbie AaHHbie no (J)H3HOAorHH K^iexicH, Ayqine nosHarb pocio- 
Bbie irpoucccbi h o6oTaTHTb naiiiH nipeACTaBJieHHH o 6HaxHMHqecKHx npespa- 
lUeH'HHX. 

KVJlbTyPA M30JlHP0BAHHblX OPFAHOB H TKAHER 


OaHHM H3 MeiOAOB HSyqeHHH (l)H3H0J10rHqeCKHX (J)yHKUHH HBAHeiCH BW 

pauiHBaHHe oipeaaHHbix bpraHo® h Txa-neH (ByieHKo, 1956; Cmhphob, 1956). 

3thm cnoco6oM noJibsoBaAHCb panbuie b 



PhC. 17 . POCT H30;iHpOBaHHOro KOpHfl 
jHouepHbi B CTepHJibHOM nHTaTe.nbHOM 
pacTBope: CAeoa — HCXoiiHuft kohhhk 
K opHH; cnpaoa — TOT )Ke KopeHb noc;ie 
16 AHcft KyjibTypu 


CoBeTCKOM COK)3e B OTAeJIbHbIX HCCAO.l*- 
BaHHHx, HO cHCTCMaTHqecKHx pa6oT em- 
He 6biAo. A. M. CMHpHOBy (1956) na 
CraHUHH yAHviocb no.iyqHTb ciepHAbHwe 
KyAbTypbi HenpepbiBHo paciymHX h30ah- 
poBaHHbix Kopneft pnAa pacieHHfi: tomh- 
TOB, MOpKOBH, npOBOH BHKH, KpaCHOFO 
KAesepa h AiouepHbi npn ycJioBHH e>KeHe- 
jiejibHoro nepeBOAa hx Ha CBe>KHH riHia- 
TejibHbiH pacTBop. V ApyrHX bhaob; 3Aa- 
KOB, MHOPHX ApeBeCHWX, >KeKblIJeHH, 
nocAe HecKOAbKHX nepeceBOB pocx npoKpa- 
maercH h kacikh OTMHpaiOT. CnaqaAa 
yipaqHBaeTCH cnocofinocib k hx Ae.ieHHK) 
y KOHHHKOB TAaBHblX KOpHCft; TOPAa IipH- 
XOAHTCH HCnOAbSOBaTb 60 K 0 Bbie. 

CyTOqHblH npHpOCT y KOpHH AKDUepHb! 
40—50 MM. 3a 16 AHeft oh yaeAHqHBaACH 
B AAHHy B 10 pa3 HO CpaBHCHHK) C HCXOA- 
HUM pasMepoM (pHC. 17), VcTaHOBAeno 
CTHMyAHpyiomee A^ftciBHe MOAHOAena Ha 
H 30 AHpOBaHHbie KOpHH BHKH, KACBepa H 
AKDuepHbi. SaMena b nHiaicAbHOH >kha- 
KOCTH cyAbct)aTa JKeAeaa Ha uHipar yAYM’ 
luaer poet aioro opraaa, 

riOA BAHHHHeM (J)H 3 HOAOrHqeCKOH 
AGHTeAbHOCTH KOpHCH BHeUIHHH HHiaTeAb- 
Han cpeAa noABepraercH saMeiHUM hsmo- 
HCHHHM. BcACACTHHe H36HpaTeAbHOrO HO- 
rAomeHHH hohob ee peaKUHH cABHraerca 
B meAoqnyK) ciopoHy (pH c 4,6 ao 5,5). 
Bo BHeuiHeM pacTBope, coAep>KameM 
TOAbKo caxapoay, noA BAHHHHeM BHe- 


KACTOqHOH (|)epMeHTaTHBHOH pa 60 TbI KOpHeft TOMBTOB H AlOUCpHU HO 


HBAHHDTCH peAyunpyioiuHe BemecTBa. 

MaAO H'CCAeAOBaiia BUUeAHTeAbHaiH 4)yHKUHH KOpH^BOH CHCTCMbl. D 
3H C 3THM Heo6XQ|^MO BUflCHIHTb iBSaHMOAeftCTBHe H30AHp0BaHHbIX KOpHCfl 
paSHblX BHAOB npH COBMeCTHOH HX KyAbiype B CTepHAbHUX yCAOBHflX. Cac- 
Ay^ pacui'HpHTb HByqeHHe cHM6H03a 5o6oBbix c KAyOeHbKO'BbiMH OaKrepHH* 
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MH. BoJibUjyio pa 6 oTy npeACTOHT Bbino.iiiHTb no anaJiHay AeHCTBHH pa3JiHM- 
HWX 4)H3HOJtOrH'ieC.KH aKTDBHblX BCmeCTB: rH 66 epcXTOBOH KHCJlOTbl, CTHMy;ifl- 
TopoB H T 0 pM 03 HTejiefl pocia, BHTaMHHOB H flp. Mhoto ciue He XBaraer 
•nOHHMaUHA yCBOeHHH KOpHB.M'H Opra'HHMeC-KHX (J)OP'M 4)OC(J)Opa, a30Ta H Apy- 
THX CAOJKHbIX COeAHHCHiHH. BblHCHCHlie BAHHHHH pa 3 H 0 O 6 pa 3 HbIX BHCLUHHA 
yCAOBH?! nO.MOryr BCKpblTb HBMCHC'HHB B )KH 3 iHeA€'BTeAbHOCTH KOpHSM H B HX 
-npHonoco 6 vi('HHH k oKpysKaiomeH cpeae. 

MeroAbi i-TcpHAbHOH KyAbTypbi HaxoAHT n'p«M€HeHHe h npH paSoTe c 
uejiUM op.raHH 3 MOM. A. M. Cmhphob (1958) noKaaaA, hto npopocTKH ak3- 

uepiibi coAep>KaT HBAOcraioMHO ymepoAOB. 
JloSaBAHH K crepHAbHOMy arapy 2%-HyK) 
caxapoay, oh pesKO ycHJiHBaA y atoro pacre* 

HHB MOlUHOCTb KOpHfiBOft CHCTCMbl (pHC. 18). 
rio-BHAHMOMy, KpaflHe MCAACHHUfl pOCT AlO- 
uepiibi nocAe nocesa, Koraa OHa AerKO 3a- 
TAyiUaeTCB COpHBKaMH, od'bflCHHeTCH MaAU- 
MH sanacawH yrAesoAOB b ceMCHH. 

>KeAaTeAbHo paciuapHTb npHMeHCHHe 
MeroAa crepHAbHoft KyAbxypbi H30AHpoBaH- 
Hbix TKaneft AJiH peiueHHH BonpocoB 6 hochh- 
reaa aAKaAOHAOB h mhophx Apyrnx BemecTB. 
M. C. BapAHHCKaa yKaaaHHbiM cnoco6oM 


Phc. 18 ' Phc.19 

Phc. 18. BaHHHwe flo 6 aBAeHHS k arapy 2 %-hoA caxaposhi Ha poet KopneBoA 
CHCTeMbi y npopocTKa jiiouepHbi; caboq. — 6€3 caxapoau; enpoBa c caxapoaoA 

Phc. 19. Pocr HaoJiHpoBaHHoro KaaAioca mopkobh: ssepxy — KOHxpoab; BHHsy — 
npH Ao6aBAeHHH rJiiOKoaHaa KOHHCpepHna 

aayqaAa npoueccH OApeBecHCHHH K.neToqHhix o6oAoqeK. OtAOJKeHHe b hhx 
A erHHHa, homhmo reopeTHHecKoro HHtepeca, HMeei h npaKTHwecKoe 3Haqe- 
HHe: «Bbi 3 peBaHHe» ApesecHUbi y nAOAOBUX KyAbtyp csasaHo c Aymuefl hx 
BOA roTOBKOH K 3HMe, a oApeBecHeHHe coAOMHHbi poBbiuiaer ycroHMHBOCTb 
3AaKOB K nOAeraHHK). B onbliax C HSOAHpOBaHHbIMH KBAAlOCaMH MOpKOBH 
yABAOCb nOAyHHTb yBCAHHeUHe KOAHHeCTBa AHrHHHa BBeAeHHe.M BO BHeUl- 
HKJK) nHiareAbHyio cpcAy oahopo H3 ero npeAuiecTBCHHWKOB: PAtoKosHAa 
KOHH({)epHHa. ycHAeHHe oApeBecHeHHH AOKasbiBaercH mhkpoxhmhhcckhmh 
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PhC. 20 . npHV^CHHblH Ka-l.aiOC KOpHH MOPKO- 
BH (K.lOH roxpe); Ky;ibTHBHpyeTCH b hso.ih- 
pOBaHHOM COCTOBHHH 20 JieT 


peaKUHaMH; oho conpoBO>KflaeTCH yBe.iHHeHHUM npHpocTOM cyxoro Bcme 

XyibTypbl H30;i>Hp«BaHHUX TOaHCH UIHPOKO npHlMCHBerCH 
H3VHeHtia DOCTOTUX npoueccofl h HBJieHHii jH^cJjepeH-UHawH luieroK. 

P r BvreHxo (1956) npoaeJia onbirrbi c KaJi;iK>caMH MOpKOBH, iuMKoro bh-ho- 
rpa^a ™HHaUypa. Ohh Bb.pam.HBa.»HCb na arape npH^noc^HHB^x ^ 
uux vnoBHHX (TCMinepaTVpa 26°. BJia>KiHOCTb BosAyxa 70%) Ha pa3.nHHHhix 
cSt yaSTa, r«.*pa H H»-.a. ;iyau,He pasyaaraTb, Ma 
iKxraoaHaa cMecb; ona otanMacrca 6ojibiimM coa«pa<aHHeM Kaa»a a awa^ 

IlOCJlOaHHH npoa0.1>KHTe.lbHOCTb BbipatUHBaHHH 

KaJiJiioca MeacAy nepeceBawH 6bi.na 
1,5 MccHua. 

Pa3MHO)KaAH AJIH OnUTOB H H3y- 

qaJiH ipH THna KaJuniocoB: 1) nop- 
Ma.ibHbifi, T. e. Tpe6yioinHH nnece- 

HHfl B nHTareAbHyK) cpeAy ayKi min 
2) raAAOBbifl, pacrymnH 6e3 npiiOan 
jiCHHH ayKCHHa,H3) «npHyqeimwH* 

OH B03HHK CKaMK006pa3H0 H3 HOp- 
Ma.ii.noro H oTAHHaercH or ru)c.nM- 
Hero noHBHBiiieficfl cnoco6iiocibHi 
CHiiTcaHpoBaTb ayKCHH. Hiirepec 
npeACTaBJiHCT «npHypoHeHHUH» xa.i- 

JIlOC MOpKOBH (kAOH I OTpe) , 
KOTOpblft B H 30 AHp 0 BaHH 0 M BHAO 

HcnpcpbiBHO pacTCT y>Ke 20 abt 

(pHC. 20). 

3aMe4eHa hcho Bbipa/KCHHan 

ceaoHHaH nepHOAHHHOCib b pocre KaJi.'iiocoB. HecMorpH Ha 

AOBHH B KAHMaiHSHpOBaHHOM nOMeiACHHH H OAHIiaKOBOe HHiaHHe, HaO.llO- 
AaiOTCH HaH6oAce HHreHCHBHbie pocroBbie npoueccbi bcchoh w b lumaAe 
.aera; 6 HonCpe — flUBape ohh npoTexaioT c.iaoee Bcero. 

He BcoTAa vAacTCH noAynHTb HenpcpbiBiioe yBe.iHqeuHe pasMcpoR ' 
AK>ca; RanpiwMC'p, y mop'Kobh wa hom viiinrAa noHBAflioTCH KO'pHiH, a y ahko 
pHa 113 Hero mo>kho noAVH'HTb A'a>Ke ue.'ioe pacraHHe. w,nnvn,ni. 

BbiHCHeHo paa.iHMHoe oTHOiueuHe Ka.iAiocoB k TCMinepaTyp . V 1 

HX POCT npH +5 AO +8° OCTaHaBAHBaCIVH. 110 OHH 

vc.ncBMHX B TeneHHe 3—4 MecHUeB. By;iyMn aareM nepecTaBAtHbi “a “ th 
M ail Hbl.fi TeiUOBOH, pe>KlirM, ohh HUlTeiR-HBlIO VBCAHHHBa'lOT CBOH ofibe.M 
iicKposbi b TKanH He o6Hapy>KHBaioTCH. Ka.i.iiocbi )Ke 
vKaaaHKbLX iioHH^eHHbix TeMneparypax ne lo.ibKo He pactyr, ho n • 
CT^paKn B TCMeiiHe oi.ioro MCCMUa. Ha obotv yBeAi.Main.e paaN.epoB na.i- 

‘'’'^H3VHamH-b'’LS^^^ na |hvt K.aa.iKK'OB mhoihx (pii3HO.i.onm^KH aHTiim 
Hbix BmeciB; TpiiiioAGenaoHiioH KHeJoiu. aAeiiiina. i iifiOepcji.ioBoH k 
T bl. HlSAyKJyCHofi KHC.K,lbl. rHApa'IHAa Ma.-.eHHOBOfi KHCAOTbl, 3THAOBOrO 
KcaHToreiiaTa iiarpHH, KoKOcoBoro Mo.ioKa it -ip. Ha no.i>>ieiiHbix 

TOB MO>;<HO OTMeTHTb.’ HTO aACHHH CTlRMyAHpyCT 06pa3OBaHHe 

Oei-H H i iinx iio.iyMaiorca BHAOHaMeiieiiiibiMH. Ma.ietiiioBbiii i HApaaiiA iipiH 

HOKOTOpblX KOHUeHipaiUlHX saAcpvKHBaeT pocT Ha CPOK AO 5,5 MCCHua, a Iip.i 

■'P''S?b'::«e"SS.b, ,ro More. Ky.bTyp. "P-- 

H TKaHCH iiaii-ieT b Aa.ibHefiuicM eiiie 6o.iee uiiipoKoe npHMeiienHc. Oh no- 

,H.™aTb KoppeAHrHBHbic BaaHMOOTHOUieHHH Me.Aj^ paa 

opraHaMii nosBOAHer BbiacHHTb BAHHinie iia pacrcHHH pasAiimibix Beui^-ra, 
noSvnrKauiHx b K,iieTKH h 3 BHeiiiHefi cpeabi. aaci B03MO>Knonb BbipauuiBaTb 
Hayq'aeMbic ofiieKThi b KOHTpoAHpyeMofi aKcnepavieHTaropoM BHcmiien (p 
Ae ripn onpe.icAeHHOM pp)KiiMe niiTaiiHH. 
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flAJlbHERlUHE 3AAAMH 

ripii H3;!a>KeHHH nOvnyMCHHbix peayjibTaTos yKasbiB'avUHCb h o^ocnaBbraa- 
jiHcb nanpaB.icHHH (j)ii3Ho.aornMecKHX paOoT na C/raHUHH.^BceoHH npoBOAH- 
jiHCb Ha (})OHe uiHpoKoio BapbiipoBaiiHH 4)aKTopoB BiieuiHeii cpcAu: TCMiicfia- 
xypbl Boaayxa H nOH^Bbl, Cien-eHlH CyXOCTH a•TM'CX^cj^t^pbI, HIHTeHOHIBHOCTH II 
Kawecraa OBexa, ;iJrH'Hbi .ihh, MH.Hepa.ibHioro niiTaHHa h Boanotro peiK'H'Ma. 
K CKaaanHOMy cKiaBica jij6aBHTb HCMHorw. 

HHTopecHbie aa.HUbie. mo>kho iioayHHTb xipn vpaBHiHxe^ibHOM HaywHHH ipH- 
anoaoriiH ii'pcpacTa'HHH ccmbh Te:nji‘OJiio6nBbix h xaioaocruHKHX bhj,ob. Bee 
6oabUje h Sojibiue npHBJieKaex k co6e BHHiMaHHe irpeA’nocefflHaB o6pa6oTKa 
csMen'iioro MaxepiHaja KaK upMe'M iBoaiiciicTBiiH hb MMaTomibui opiaiiHSM. 

HMeiOLUHecB ynte ({)aKTbi .no3Bo.x«ioT ojKiHaaxb cyuxecTBeHinbix peayai.Ta- 
rciB npii HayMeHH'H lepiMonepnoiiLHBMa. 3iiecb np&ac'POHT BCKpbixb ocoOen- 
HOCTH 3X0X0 BBBeHiHH y pasHbix THTiOB pacTOHHH H noHHTb 0X0 c{)H3HOBonme- 
CKilii MtO(aHH3M. 

/lo oHx Hop BHiHMa.HHC iicc Jiea,OBaTe.TCvi 6biJio cocpea,oT04t'Ho r.xaBiihiM 
o6pa30M Ha nepexo,ie opxatiiHaMa ox BereraTHBHoro poexa k xeHepaxHB.HOMy 
paoKHXHio. Xlpyraa Ba>KHaH noHOBima cro >kh 3 hh — ox ubcxchhb xo coape- 
— ocTaexcfl eme c.'iai6o nsyneHHOH. B 3 tom p'asje.xe BOSHHKaex mhoxo 
BonpocoB, CBH3aHHbix c onJioxoxBop€HiHe.M, 3a'BH3biBa.HHeM n.xoaoB, poexoM 
IKXMeXH'HX H rBy60KHM'H 6HOXiHiM'HHeCiKHMiH HS'MeHOHiHBMH, XipOXOZiaiUHMH B 
HHX npH C03peBaHHII. B.XHHH pa3.1HMHUMH BHeUIHHMH (JiaKXOpaMH na 3XOM 
3xane >kh 3 HH KaK Ha u.e>/ibiH opxanHSM, xaK h Ha oxAeJibHWc cro MacxH, 
neo6xo;iHMO pacuinpHXb iiayHCHHe (|)H3HOAorHn oxjioJKeHHH b opranax paa- 
MH0>KeHHB aanacoB yxAeBOAOB, 6ejiKOB h >KHpoB, a xaK>Ke ycxanoBHXb ycjio- 
BHH, onpeaeAfliomHC eejiHHHiiy h KaneexBO ypo>Kasi. 

OhSHOJIOXHMCCKH aKXHBHbie BCmeCTBa (ciHMyAaiOpbl H T0pM03HTCAH 
poexa H ApyxHe) Aaior npii bosaphcibhh hmh na pacieHHH ne BcexAa oAniia- 
KOBbie peay.ibxaxbi: hx BAHHHHe saMCXHO BHAOHaMennexca ycAOBHHMH 
BHeiuBCH cpeAbi. rioaxoMy )Kejiaxc.xbHO npoc.xeAHXb hx AefiCTBue npH paaiHOM 
pejKHMC noxoAbi H nonwxaxKC-a naHXH 6oAee 34K}5«KTH'EHbie npHOMH n'pHVie- 
HcitHB aTHX npeinapaxoB b npiaKXHKe. Takoh ho-axoa OiCeiuaeT 6oJieo pBSHO- 
cxopoH.nee ncHUMaiwue po.iH h MoxanHSMa (l>H3'HOJiorHMeiciKHx H3MeneHHfl n,pH 
BBCAeUMH B 0praHH3M OnpeAC'ieilHblX XHMHHCCKHX COeAHHeHHH. 

'Homhmo G6uiexo aHa.TH3a >Kii3HeHHbix (JiyHKiuwH, (})HTOTpoH coaaaer hc- 
oGxoA'HMbie ycAOBHxi 33H p.a3ipa60TKH H •ia:CT»MiHOH (jyHaHOJiorHH pacxeHHH. 
HMcioiHHeca" npHcnocc6.xeHHa hoobo.ixhot ycxaHaBAHBaxb xo3HHicxiBe.HHO 
Ba>KllblO 0C06CHH0CXH y COpXOB II KV'.lbXyp, BUaCHHXb HX nonCVieHHC lipH 
pasAHmibix KJiHMaxHHCCKHX yc.i()BHflx H Ha (j)OHe pa3Hoo6pa3Hoxo n.iOAopo- 
;IHJ? no'iBbi. 3xy pa.6ory ue.iecooCpas'HO Becxii 4>H3'Ho.i(>raM b KoiMnaeKce c 
cc H 'xuHOnepaMH 11 arpoxexHHKaMH, coicpoaoTOHHiB ee b axpacaeiBbix hhcxh- 
xyrax ii na anbiTHbix cxaiimiax. rae b Hcaa-xeKOM SyAViueM BOSHWKHyx, 

BepoaXHO, tBOH (l)HTOXpClHbl. 

JXa'a cTymecTBJiciHiHa axoiro oaiia h 3 saxa'M CTaHixH'H ^nocxaBiHTb oo'xa- 
x\TO coBpeMCHHyK) xexHHKv na c..xy>K6y pacTeirHeBOAHeCiKofl nayKe. 3xa pa- 
60Ta npoBOAiixca ooBiMOCxiio c HH>KuiopaMH H HMeex cBoefl ue.xbio Koiiexpyu- 
pOBaHHC HOBbIX yCXpOHCXB H npn6opOB. llaiipUMCp. CxailUHH B ^OXMerilblH 
Hopnoa pa3pa'6oTaBa xipocKx ycxa'HOBiKH abh onpoAeAeniHn 3 'Hmoh ^Moposo- 
CTOHKOCTH HBOAOBblX AepoiBbCB iienocpeACTBeHHo B caAy. noAOOHoe >Ke 
coopy>KeHiHe mo/KCT 6bixb coaaaiHo abh ompeaeBeHRa ycToii'iHBocTH oaiiMbix 
HoceBOB H MHoroBexHHX xpaB B noBC. B AaBbHeiiujeM na oenoBaHRM iioBy- 
aeHHoro onuxa npeAcxoiix paapaSoxaTb 6oBee npocxbie H AemeBbie KBRNia- 
THMOOKHe MaUJH'Hbl, np'HiXOJHbie ABa peUlLlRHa npaiKTHHCCKHX BOlipOCOB B 
pacxcHHeBOAHccKHx onbixHbix yapoKACHMax, a xaK)Ke noMOMb hocbcahhm 
K aBaARTb RccBeAOBaxeBbCKyio pa6oxy. K (})irroxpoHy iiMecxca b naiueii 
expane 6oBbaioH HHxepec. HocxaxoMHO oKaaaxb, axo b xeaoHHe oahoxo xoaa 
CxaiiuMeH 6biBH AaHbi Koiicy.xbxauHH 25 HayaHUM yape’/KACHHaM no yexpoH- 
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CTBy, npoeKTOpoBaH'Hio n pa^ore KjiHMaTHqecKHx, xojiojHjibHux h apyrMx 
COOpy>KOHHft. 

Ha Bcero CKaaanHoro bhaho, hto 4)htotpoh npeiiCTaBJiae? xopouiyro anc- 
nepHMenTaBbHyra easy. Oh noaBOJiner bccth CHCTeMainMecKyio pa 3 pa 6 oTKy 
TaKHX BOnpOCOB, nOCTaHOBKa KOTOpbIX paHbllJe 6b!.ia HCB03M0>KH0H H3-3a OT- 
CyrCTBIIH CX)OTBCTCTByK)IU€H MaTepHaJIbHOH o6CTaHOBKH. HMeioiucecH o5opy- 
flOBaH'He n03B0JineT B CpaBHUTCBbHO KOpOTKHft CpOK HCCJieaOBaTb MH0rH€ 
CBO)KHbie 6HOJiorHHecK)H<; flBJieHHH, npoTCK-aiomHe b pacTHTe;ibHOM oprawHs- 
Me. 3 to <naeT BoaMowHoctb paaCHpatbCH b noBejneHHH pacreHHH h b 6o^ee 
c;?OH<Hofi nojicBofi o6cTaHOBKe npn paaBHHHOM coHetaHHH kbk KjiHMaxHqe- 
OKHx, xaK H noHBeHiHbix ycBOBHfi, MTO o6jierHaex peuieHHe npaiKTHHecKHx 3a- 
BaM B paCTC'H'H6'B03*CTBG. B CB'H3H C xa'KHiM 3HaM€HH8M OnUCbllBaCMOro HOBOXO 
THna ;i36opaxopHH Hejibsa ne no)K€Baxb cKopeHiuero OKoHvaHHn ksk cxpoH- 
TCJibCTBa, Ta'K H floo'6opyiioBaiHHH nep.Boro coBeTCK'OPo 4)HTOTpoHa. 
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